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Abstract of JP20021 73367 

PROBLEM TO BE SOLVED: To provide a 
novel low temperature firing porcelain 
composition, which is capable of being 
sufficiently fires at a low temperature, capable 
of being fires with a low melting point wiring 
material as a printed wiring board material at 
the same time and has respective properties of 
low dielectric constant, low dielectric loss and 
high thermal expansion in a high frequency 
region, a manufacturing method thereof and a 
printed wiring board using the low temperature 
firing porcelain composition, suitable for a 
circuit having high processing rate and a high 
frequency circuit and particularly suitable for 
the surface mounting with a high thermal 
expansion material. SOLUTION: The low 
temperature firing porcelain composition is 
obtained by mixing a calcined material 
containing Sr2MgSi207 crystal obtained by 
mixing silica powder, magnesia powder and 
strontium oxide powder and calcining at 1,100- 
1,200 deg.C with alumina powder, boron oxide 
powder, lithium oxide power, a binder and 
ethanol, granulating, press-molding, CiP- 
treating and firing under the atmosphere. 
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r««»j I*. Hrfiartft*Mr«M4»5fce 1 o o 

0- 1 2 0 0°C (»*L<I*1 0 0 0-1 1 50°C, «fc 

y»*L<i*i 000-1 1 oo°o T*mmL. mis 

3frSlLfc*0>*l*5. C<Dfift«ia)8 011%1U± (SE 
|C|*9 0H1%JSI±. ft\Z9 5- 1 0 011%) |*£|| 

[0 0 2 6] *fc* mi 2^St/H 3^B^|Cfclf4 
iEttW*. a^tt**l-8 5-9 9. 7li%A<IE^* 
*t4^£j&<#*L<. 9 0-9 7H%A<lB^^tu4C 

±H«*tt5LT***:K«±»*<btfH»fctty» 

[0 0 2 7] C0)iEaiftI4. «1 4»^0)«fc5r= 

spj^ttS^O. 1-20/im (J;iJ»*L<liO. 1 - 
10/im, MlC*f£L<l£0. 1 ~5/lm) fc 

-St. B*xSI=m*TB*L»l*«*y»lMtf:FflEfc 

^y, 20//m*ex4i*»tt, f»icK**-?b- 

[0 0 2 8] K1 2^BJ|C^lf^,A I liBftMH 

sto. i -1 011% (£y#*L<i*o. i-5i 

1%) LL*. Mic, BttlMbMlMr-C 

0. 1 -1 011% (*y»*L<l*0. 1-511 

1- iom% uy»*L<i*o. 1-511%) -c 

fc£C<h:rf)<$*£L<. Li, Na&tfK(D5 4(D*ft< 



(6) 
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[0 0 2 9] lie, ffl 3«MI=fift«SWMtttt1b 

»«K-eo. i-5ii% (<fcy»si<i*o. 1-3 

Im%) -Cfc-5^£j&<#*Ll\, Z0lMII*Mn, 
C e. C r . C u. CoMN i A* S>»* *l 5 < £ 
*> 1 «-Cft*ifi«fcL^. ^ICM n&tf/XI*C r 
-&Ct35<»*L^. ^(OMnM/XliC r I4<t*0>«& 

ic*i:«lB1435<«TLa<»*L<<Pl^ AK B&tf 
[0 0 3 0] tRl 2§£BM&XSmi 3«BBI=j3l+*± 

ib r»ib*»jtj i*a i . Ba-tf7^*u*«i=oL\r 
i*m2^B^irfc(t^<t(^tiT?fc^>o */c. 

ivctt. *7*WI=fc(t*^EI«7?ft*. 
[003 1] ±J3 It. K*4f— Kftlc* 

fi^J 1*8 5 0-1 0 0 0 o C(Cfcl^T*T5 ^£A<"C?#. IE 



9 0 0-9 5 0°Clcfe^Tfr5ci:^t^« 
jS*A<8 5 0°C*TEI«i:+»lc«e**LKLv 
1 o o o°c£ga_£!&^!iJ&:i\ J 

[0032] jbi sxKaett&Ki** mijemasft 
-is£m^z>^t£ttmtrz><> zom&mm*. au 

i — y & 5 ^ lj tffc#)T'ptj:i\ 0 c <D £ 5 

[0 0 3 3] 

JUMM1 <*l*lcJ:51«tta>*fls) 

a 1 l=**r»J*-e. v'J^t 7Wv7»*. 1Mb 

5R«-efcy. c u Kamzmi^xx&\B\mm , £Ltztz: 

5iRft«lA, B&tfDtt, S r 2Mg S i 207$£b b b. S 
rSi03$Slfu a-53S«**«*t«^i:^o 
fco (Ettttcatf Ef4. Sr2MgS \ 20jf& 

MgSi Mg3S i a - 

[O O 3 4] 

[in 





5 i o 2 m%i 


M g oMM 
<«ft%) 


S r OlfftM 


(°C) 


A 


56.6 


7.6 


35.8 


1100 


B 


56.3 


13.6 


30. 1 


c 


61.5 


6.7 


31. 8 


D 


56.3 


13. 6 


30. 1 


1200 


E 


61. 5 


6.7 


31. 8 



[0035] ( 2 ) fiattjftttsi&jftttass 

(1) -CfffiLfc<5a«3A-E|cS2(r^-riiJ^-C. r 

jus^tt* (a 1 203) . mt*omw* (B203) • 

■Hbyf^Att* (l i 20) . »fr*-MJ»5ia&* 
(Na20) % Bft*y5A»* (K20) . 8Hbv>*f 

> (Mn02) , Mit±*)02± (Ce02) . SHb^PA 
(C r203) . Kibffl (C u O) . »<b=J/<JU h (Co 



O) »tf»b~^^U (N i O) £;g£r L. Mic, iU 
ELWLfco 15 0MPa-C«S»*E^ 

x (c 1 P) M*fftv *»SBfii::i3i*T 

[0 0 3 6] 
[$2] 
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^2 









B& 


mm* 


A1 2 0 3 


B 2 0 3 
<SS%) 


Li 2 0 


Na 2 0 




«£%> 






(mm) 




1 

I 




94.5 


3 


0. 5 


2 


0 






900 


2 


A 


95.0 


2 


1 


1 


1 


0 




Q 
J 




96.0 


I 


2 


0. 5 


0.5 






1UUU 


4 


B 


94.0 


3 




1 


0 


1 




900 


c 

«J 


D 


95.0 


2 


1 


2 






1 b 


B 


96.5 


1 




0. 5 


1 




0 


you 


7 


C 


94.5 


2 




2 




900 


8 


95. 5 


3 


0.5 


1 


0 


0 




9 


E 


95.5 


2 


1 




950 


10 


C 


95.0 


3 




0.5 






11 


B 


86.0 


2 


1 


6 


5 






850 


12 


C 


81.0 


1 


15 


2 


I 






13 




92 


1 


2 


2 


1 


1 


Mn02 / 1 


900 


14 


A 


91 


2 




0 


CeO? / 1 


15 




91 


1 


3 


1 


1 


2 


CrA / 1 


950 


16 




90 


2 








CuO / 1 




17 


C 


91 


3 


2 


i 2 


0 


1 


CoO / 1 


900 


18 




90 


2 


3 




1 




NiO / 1 





[0037] ( 3 ) ttvtmm 

?ft7K^ : J I S C 21 41|:<t y»|JgLfc. 
lftK»flCk: (2) t»f,<lfc^SIl4mm. g 
£ 2 OmmlrjQX L, 

3 0-4 o 0%l=m*T*XBB3tttttt*MffKS (ft 
xC^tfiytf^fctiJ. SiE TTMA8 14 0CJ ) 



fit*T5ifi: (2) -C»6*lfc«««:t**4 0mm. J? 
J3mm. (f4mm|:fiL> J IS R 16 0 11= 

«m«ii : j i s r is 2 7i=*r-&qMTip{Mss! 
sssn*#ffisa<o t eooi^- ki=* y ftttHSft 8 ~ 

9 GH zirfcl^TSI^Lfc. 
[0 0 3 8] 
[S3] 



(8) 
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313 



m 
m 


(%) 




Quxf 
(GHz) 


OPa; 




i 




6.2 


3900 


160 


10. 6 


2 




6. 1 


4100 


170 


10.4 


3 




6. 2 


4500 


150 


10. 2 


4 




6.4 


4800 


180 


12. 4 


5 




6. 3 


5100 


170 


12. 1 i 


6 




5300 


160 


12. 2 


7 




5.7 


4800 


170 


11. 3 


8 




5.9 


5500 


180 


11. 5 


9 


<0. 1 


5.6 


5200 


170 


11.4 


10 


5. 9 


4900 


190 


11. 3 


11 






130 


12. 2 


12 




140 


10. 8 


13 




6. 1 


4100 


200 


10. 8 


14 




6.2 


4000 


190 


10. 4 


15 




6.2 


4300 


170 


10. 6 


16 




5. 6 


4500 


190 


11. 3 


17 




5. 9 


5200 


180 


11. 2 


18 




5.7 


4700 


180 


12. 0 



[0039] (2) T*m*titzmmmi ~i 8<Dtitife#i 

lZ&l^T=L±1£&tet LtS r 2Mg S \20l^tm 
1 \Z7jkLtzo -£tz. L>r^^^^JgA<1 0 0 0°C1UT 

[0 0 4 0] C<7)X^[Bl|fT?lI^T% SUK«3. 
0^<%HWbliSr2MgS i 207$SS<ZHfe. 
53lfifl;ftt/L i2S i 205*S»J&<&tb**l/=o 
HSH*I|3. 6Stf^1 O^bliS r 2Mg S i 207^ e (^ 

O. 5-5//m0)S r 2Mg S i 207gH#H 

mm^~^ B<Di^4x\ztii\x*jmtbt>titz<> 

[0041] &tz. &i~3iz&&t. mm&mz&m 
*Wtt**t-*MMi 1 ~ 1 oai;j««ii 3-1 s (c 

6- 1 8fCfcl^-CI*5. 6-5. 9 < h®*LTL>^> 0 * 
tz. QuXf[*3900-5500GHz < % » 

HSi5. 6.8. 9&tf 1 7-ei* 5 1 0 0-55 
OOGHzdrl^lt^^c SfC. fitSHfifttel 5 0-2 
OOMPa^^<, H^0IJ2. 4. 5. 7-1 

oat/1 3-18 X\* 1 70-1 9 0MPa <t{g:*XTl* 
4, S»»»«»I41 O. 2-12. OppmA 

(3fU>hBlt««a)KK9fllKr=iS^) . t* 



3SK0!l4~5T?I*1 2. 1-12. 4ppm/ 0 Cd: 

[0042] h % mmmi 1W1211 ts«Miaai; 

»tt»flUR£4,i::« +#l=»HHn?fc**<* (3) aa 

«*ai=fei^ri**a^«ii-cftyjii3e-e#ttL^ la* 
T*fc^o *o>»**u«i-i oiiiis^-esy, z 

*i60)*»l*Mi»t4«1 GHzisiTtJtKM«l^« 
5S»T?0)«ffl3&<H*L^t,a)i:#x6*i*. ztil*. SI 
Li, NaWK(Dt«tf10M% 
£fi*.Tl*£fctf>f:: % H^0IJ1 2-CI*. B0>*« 

fitfl OHS%£fi*Tl>&;feto^fc££#;L£;h,&o 
[0 0 4 3]HMJ2 <«8»*Sl::«fc*»tt<Dfc<b) 

7tt**7. 2 211%, i/'J*»*£5 3. 7 311 
%. 7;U5^f&;fc£0. 8 513%, IMb*4*f»** 
2. 5 6Hl%&tf»1b'Jf^A»**1. 7 1 11% 
£;M^L. 8 5 0°C. 9 0 0 0 CM9 5 0 0 CT?tttL, 

it&L. 8 O M P a "CilDEE Lf&teLtzJ$tf&fo&+ ffi&S 
JgS(r3^#fce ^-CDSh 150MPat*CIP^ 
frlV 2fclv(?. ^m#SmiCfcL>T1 0 0 0°Ct«L 

[0 0 4 4] »6*lfc3O0)*ttf*l*^r*L 

C<t*<-C£*rc &tz. Xf§L®mmj£lZ*t>) S r 
2MgS i 207«»4iBtf>&*ifc. LfrU 
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A<^ofc 0 HJfefflKT) (3) £HttlcLT»l£ 

U Will Lf-Q u x f liL^JK^i 2 0 0 0GHz VLT t 

sia*^^^^<tAWofc, not, ibis 

[0 0 4 5] HJfcfl]3 ({SSttfiKtt*«A«$ttffiLf= 

* — ;?U— K&!C<fc yff^O. 3mm^?'J->y- h 
fK\ Mm#H^+9 0 0 o C|CfeL>T2^P B 1^ 

[0 0 4 6] HJfi«3fc<fcy»e>+Lfc*^0)iB«*«* 



CuKflf«*fflL^rx«lHlSTajffiLfci:Z5. Sr2M 
gS i2<>7lftA£±ttMJ:U c<B«53Stt»*** 

5*y £A/£B*>&*ittfrofc. SIC C( 
[0 0 4 7] 

[*wo>ia«] *ssi jmhi-c*:££* iooo°ciUTco 

^2^-11 1JMHI=**£. l(W9flUkft<** < . 
BHSRfi«lcfcMt*»««ttl=«*t. BB«l£«f=*7ilBlc 

>a>*yatf3faya>f3ct^/^<i:L«ia»**»«ci 

[■■aflJUrKn] 

[01] SBHJyacoxlBHjff^-h (*§t$i& 2 e 



11] 



30000 



20000 



ft! 



10000 




Jla jjflL 



V U 2 Si2Q6 



2.6 Crad] 



(5D int. ci. i mmm 

H 0 1 L 23/08 
23/15 

H05K 1/03 6 1 0 

3/46 



F I 

C0 4B 35/16 
35/18 

HO 1 L 23/14 



f-73-K (##) 



2 
A 
Z 

c 
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(72)HB^# ffiJK IS 

g«!l*t5SiUS«B!Bj±Bn4S18^ B 



F*-A(##) 



4G030 


AA07 


AA09 


AA14 


AA22 


AA25 




AA28 


AA29 


AA31 


AA35 


AA36 




AA37 


BA12 


BA20 


BA21 


CA01 




GA08 


GA11 


GA20 


GA27 




5E346 


AA12 


AA15 


AA25 


AA38 


BB01 




CC18 


CC32 


CC39 


DD02 


DD34 




EE24 


EE27 


GG02 


GG09 


HH11 


5G303 


AA05 


AB06 


AB08 


AB12 


AB15 




AB16 


AB17 


BA12 


CA01 


CA03 




CB01 


CB02 


CB08 


CB09 


CB10 




CB11 


CB17 


CB18 


CB23 


CB30 




CB32 


DA05 









